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The present invention relates to the treatment 
o£ a natural lumen or passage located in a filled area, 
in particular in a solid organ o£ the human or animal 

0 body, which lumen provides £or the transit or 
circulation o£ a fluid, in particular a body fluid, 
which is either liquid or gaseous, this natural lumen 
or passage being obstructed by the effect of a local 
cell proliferation. 

5 The urinary passages, and in particular the 

urethra, constitute examples of natural lumina within 
the meaning of the present invention. 

The expression "local cell proliferation" is 
\inderstood to mean any biological process, for example 

0 of the benign or malignant tumor type, leading locally 
to a tissue excess, either organized or xinorgcuaized, 
euid provoking an obstruction, or obstructing the 
natural lumen or passage in question, at the site where 
said proliferation develops. Benign prostatic 

5 hypertrophy, or prostatic adenoma, constitutes one 
example of em obstructive cell proliferation of this 
nature. 

The present invention will be introduced, 
defined euid described, by way of non- limiting example, 
0 with reference to the treatment of acute or chronic 
prostate obstructions in man. 



It is presently ]cnown to treat prostate 
5 obstruction by mechanical means, that is to say without 
curative action vis-a-vis the cause of the obstruction, 
and for this purpose various intraurethral prostheses 
have been described or are available on the market. 
Reference will be made, by way of example, to the 




prosthesis which is described in dociunent 
WO-A-94/18907 . 

Such prostheses, which are implanted 
permanently or temporarily, provide for only a 
palliative treatment of the prostate obstructions. 

These prostheses may be poorly tolerated by the 
patient on account of their purely mechanical action, 
these prostheses being foreign bodies which are left in 
place permanently, or else temporarily but repeatedly. 
In some cases there may be a risk of infection and of 
not inconsiderable migration. These prostheses, when 
they are permanent, present a risk of obstruction, 
either by incrustation (deposition of crystals 
contained in the urine) or by hyperplasia inside the 
prosthesis, as a reaction to the foreign body which the 
prosthesis represents; this hyperplasia can go so far 
as to obstruct certain permanent prostheses. 

The object of the present invention is to 
remedy these disadvantages. 

More specifically, the invention relates to a 
treatment, of an obstruction in a natural liimen, which 
is limited in time, is of the curative type, and has a 
local and selective action. 

In accordance with the present invention, a 
novel therapeutic treatment device is proposed which 
can be implanted in the natural lumen or passage to be 
treated and which comprises: 

- in a manner known per se, a non-biodegradable 
ttibular element which is designed to be placed and 
retained, in a substantially self -stabilizing manner, 
in the natural lumen being treated; this element, which 
is preferably of cylindrical shape, is at one and the 
same time sufficiently flexible to conform to the 
natural lumen lying against its wall, and sufficiently 
rigid to maintain an artificial channel, said hence a 
circulation, in the natural lumen; 
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- in a novel manner, a medicinal sleeve which 
is supported by the tubular element smd which is 
positioned along the length of, and aro\ind, the latter, 
so as to come into line with, and into direct contact 
5 with, the obstruction once the natural lumen has been 
intiibated with said tubular element; this sleeve 
comprises or incorporates a therapeutic agent which is 
cytoreductive, in particular cytotoxic, specifically 
vis-a-vis the cells of said local cell proliferation, 
10 essentially through simple, superficial and solid 
tissue contact with said cells; this sleeve is moreover 
designed to deliver this therapeutic agent at least in 
its outer portion. 

According to the present invention, the 
15 expression "supported by" is \inderstood to mean that 
the medicinal sleeve is present on the tubular element, 
either visibly cuid/or distinct from the latter, or such 
C3 that it cannot be seen, being held or incorporated in 

said tiibular element, in its material or its 
20 constituent elements, over a length and/or at a 
p position which are predetermined by said ttibular 

"~ element. 

According to the present invention, the term 
"therapeutic" is understood to mean cLny treatment of a 

25 medicinal and in particular chemical type, in 
isolation, or complementing sinother treatment, and 
permitting local cuid selective reduction of the 
obstruction of the natural lumen or passage in 
question, whether it be the cells lining the wall of 

3 0 said liimen, or the cells situated deep behind these 
cells. According to the present invention, this 
treatment of the medicinal type is facilitated or 
supplemented by a treatment of the mechsuiical type, the 
aim being to maintain during treatment, and then to 

35 reestablish, the flow in the natural lumen which is 
disrupted or prevented as a result of the obstruction 
of this same lumen . 

By virtue of the invention, once the 



f 3 
CO 



3 



therapeutic device has been arranged in the obstructed 
natural lumen, the medicinal sleeve selectively 
delivers the cytoreductive agent to the obstructed part 
of the wall of the natural lumen, and then to the 
subjacent cell proliferation. As a consequence of this 
delivery, there is a gradual erosion of the obstructed 
part of the wall of the natural lumen being treated, 
then of the siibjacent tissue responsible for the 
compression or obstruction of this same lumen, along a 
front which has the shape of a cylindrical envelope, 
progressing radially outward, in a manner substemtially 
concentric with the medicinal sleeve. This thus leads 
to the formation of a channel through the lumen being 
treated, which channel has a transverse dimension at 
least greater than the normal transverse dimension of 
the same lumen. As soon as the contact between the 
o uter sur face porti on o f £h"e — m'edi'c ifial sTe'e ve — em:d — the 
s urround ing tissues or cells ceases , the cytoreductive 
action ceases, it being understood that the latter 
action can also cease by means of the therapeutic 
device according to ' the invention simply being 
withdrawn from the natural lumen in which it has been 
positioned. 

^All in all, this leads to a pharmaceutically 
induced modeling of the natural Iximen being treated, 
leaving behind a channel which has as it were been 
"molded" on the tubular element of the therapeutic 
device according to the invention. 

Consequently, as a result of a dual action - 
both medicinal cOid mechanical - of the device according 
to the invention, it is thus possible to construct a 
new channel in the obstructed part of any natural 
lumen, this channel having siibstantially the same axis 
and the same shape as the ttibular element which has 
been used to shape it. Once this new channel has been 
created, the device according to the invention is 
withdrawn, and the new duct thus obtained acquires an 
epithelium from the upstream and downs treaon parts of 
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the natural liimen not being treated with the medicinal 
sleeve . 

Although the following is one embodiment o£ the 
invention cunong others, it is preferable, on the one 
hand, for the tubular element to comprise em internal 
core, which is cylindrical for example, and made of a 
biocompatible material, in particular a relatively- 
smooth and soft material, for example silicone rubber, 
cmd, on the other hand, for the medicinal sleeve, 
distinct from the ttibular element and covering the 
latter, to be arranged outside the core, and to 
comprise a biologically compatible siibstrate or support 
which incorporates the cytoreductive therapeutic agent. 

A therapeutic device according to the invention 
also affords the following important advantages. 

The cytoreductive therapeutic agent is 
delivered in situ, and specifically to the cell 
proliferation generating or having generated the 
obstruction in the natural lumen. Such a local 
administration of a cytoreductive active principle 
considerably reduces the side effects or morbidity 
compared to administration of the same active principle 
systemically, for example by the oral route, as regards 
the treatment of benign hypertrophy. 

The cytoreductive effect is strictly limited to 
the obstructed part, and to the exclusion of the 
surrounding zones of the natural lumen which remain 
isolated from the action of the cytoreductive 
therapeutic agent, since the corrosive effect of said 
agent, on the surrounding tissues is produced only by 
mechanical or solid contact, without a liquid 
intermediary . 

The products of tissue or cell degradation are 
eliminated along the natural lumen, from which the 
obstruction has been removed. In general, these 
products or waste substances can be diluted axxd 
evacuated with the body fluid circulating in the 
natural lumen being treated. 



A therapeutic device according to the invention 
can be put in place in the lumen being treated in a 
simple and non- traumatic way. 

As regards the therapeutic treatment of the 
prostatic portion of the urethra in man, eua 
intraurethral therapeutic device according to the 
invention comprises two tubular elements which are 
intended to be arranged in the urethra, on either side 
respectively of the sphincter, and are attached to one 
emother by a flexible and deformable connection means 
which is intended to be held in the orifice of the 
sphincter. The upper ttibular element supports the 
medicinal sleeve in the prostatic portion of the 
urethra, and the lower tubular element does not include 
a medicinal sleeve. In particular, the medicinal sleeve 
is positioned, in relation to the upper tubular 
element, from a so-called lower end, situated above the 
bottom end (in relation to the implanted position) of 
the upper tubular element, for exas^le at approximately 
10 mm from this bottom end, to a so-called upper end, 
situated set back from the top end of the upper tubular 
element, for example at a distance of between 10 and 
15 mm from this top end. 

By virtue of these supplementary arrangements 
for an intraurethral device, the cytoreduct ive effect 
is limited to the obstruction zone w hich extends from 
the veroimontanum to the neck of the bladder, and in 
particular to the segment of the prostatic urethra 
superior to the ver\imontanum. 

The part of the upper tubular element, capable 
of protruding into the bladder once the implant has 
been put in place, is not dangerous insofar as this 
end, which may come into contact with the bladder wall, 
is deprived of cytoreductive agent over a certain 
length. 

An intraurethral therapeutic device according 
to the invention is thus fundamentally distinguished 
from the intraurethral device which is described in 



7 - 



document WO- A- 8 9 03 232 in that: 

- it makes it possible to treat an obstructed 
anatomical lumen or duct, in this case the urethra, 
present in a solid or filled organ, in this case the 
prostate, and not in a general manner an anatomical 
cavity, in this case the bladder, filled with a liquid 
serving to diffuse the therapeutic agent; 

the support for the therapeutic agent or 
active principle used is arranged along and around the 
tubular element, and not at the free end of the latter, 
which end, according to the present invention, remains 
deprived of said therapeutic agent; 

the action of the therapeutic agent is 
exerted by single, superficial and solid tissue contact 
with the cells which are to be destroyed, and not by 
diffusion in a liquid, which in turn bathes the wall 
which is to be treated; by way of an example, but not 
exclusively, any therapeutic agent which is not 
hydrosoluble can be used according to the present 
invention. 

And a therapeutic device according to the 
invention is f\mdamen tally distinguished from the 
device which is described in document EF-A-0 164 241 in 
that the tubular element is designed to be self - 
stabilizing, and not free in an anatomical cavity, such 
as the rumen of a ruminant, and to ensure the 
circulation of a fluid within, cuad not to contain a 
biodegradable block in which the therapeutic agent is 
incorporated . 

All these structural and functional differences 
compared to the prior art identified above justify in 
particular the fundamental, innovation afforded by the 
present invention, and residing in particular in the 
idea of pharmaceutlcally Induced modeling of a natural 
duct or lumen of a solid or filled organ, as described 
and defined hereinabove. 



The present invention is now described with 
reference to the attached drawing, in which: 

Figure 1 represents a sagittal cmatomical 
section of the urinary passages of the human male's; a 
therapeutic device according to the present invention 
is represented in this section, in position in the 
urethra; 

Figures ^ and 3 represent a therapeutic 
device according to the present invention, in a frontal 
view, with its upstre^ end at the top and its 
downstream end at the not torn, respectively in its 
configuration before implsuit^^tion, that is to say ready 
for use, cmd in its configuration after iscplantation 
and activation, that is to say in\^the urethra, although 
the latter is not represented in Fi^re 3 ; 

- Figure 4 represents a cross-sectional view of 
the device represented in Figure 2, along the sectional 
plane XV -XV, taken through the upper and lower tubular 
elements, respectively, before implantation; 

- Figure 5 represents a cross -sectional view of 
the device represented in Figure 2 , along the sectional 
plane V-V, taken through the lower and upper tubular 
elements, respectively; 

- Figure 6 represents a cross- sectional view of 
the device represented in Figure 3, after implantation 
and activation, along the sectional plane VX-VX, taken 
through the lower and upper tubular elements, 
respectively, of the device; ' 

- Figure 7 represents an axial section of the 
device represented in Figure 3, along the sectional 
plane VII -VXX, taken through the lower and upper 
ttibular elements, respectively, of the device; 

- Figure 8. represents, in the manner of Figure 
2, emother embodiment of a device according to the 
invention; 

- Figure 9 represents an axial section of the 
device represented in Figure 8, along the sectional 



plane IX-IX; 

^(\QQyJ^^ - FiguMs 10 and 11 represent, in axial 
section, another\ embodiment o£ a therapeutic device 
according to \ the present invention, before 
5 implantation, and, \ respectively, after implantation emd 
activation in the^ urethra, the latter not being 
represented; 

Figures 12 and 13 represent two cross 
sections of a variant embodiment of a device 
10 represented in Figure 10, before in^lantation, along 
the sectional planes XII-XII and XXXX-XXXX, 
respectively, identified in Figure 10; 

- Figures 14 and 15 represent cross -sectional 
views of the device represented in Figures 12 and 13, 

15 after implantation and activation, along the sectional 
planes XXV-XXV cmd XV-XV, respectively, identified in 
Figure 11; 

- for a variant embodiment of the therapeutic 
device represented in Figures 12 to 15, Figures 16 8U3.d 

20 17 represent views in axial section before 
implsmtation, along the sectional planes XXX-XXX and 
XXXX-XXII, respectively, identified in Figure 10; 

- in relation to the sectional planes XXX-XXX 
and XXXX-XXII, respectively, identified with reference 

2 5 to Figure 10, Figures 18 and 19 represent axial views 
of ajiother embodiment of a therapeutic device according 
to the invention, before implantation; 

- Figures 20 to 24 represent, diagrammatic ally 
and In a frontal view, the urethra before implantation 

30 (Figrxre 20) , the mode of action of a therapeutic device 
according to the invention in position (Figures 21 to 
23), and the urethra after withdrawal of the same 
device (Figure 24) ; 

Figure 25 represents. In the implanted 

35 position in vivo, a therapeutic device according to the 
invention, represented with its withdrawal or securing 
thread; 

- Figures 2 6 and 27 represent in vivo, and In 
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cross section, along the sectional planes XII-XII of 
Figure 10 and XIV-XIV of Figure 11, respectively, 
another embodiment of a therapeutic device according to 
the invention, before activation of the device (Figure 
26) , and after activation of the device (Figure 27) . 

In accordance with Figure 1, the urethra 2 
extends upward from the urinary meatus 18 to the neck 
19 of the bladder 20. Above the striated muscular 
sphincter 15, the urethra comprises a prostatic portion 
21, consisting of a prostatic segment 210 superior to 
the verumontanum, aind of a prostatic segment 211 
inferior to the verumontanum, these segments being 
situated on either side of said verumontannTn 30 of the 
prostate. Below the sphincter 15, the urethra 
comprises, in the direction toward the meatus 18, the 
membranous segment 221, the bulbar segment 222, the 
perineal segment 223, eind finally the penile segment 
224. 

As a consequence of any adenoma which has 
developed in the area of the prostatic portion, the 
latter is susceptible to obstruction, so that a 
therapeutic device according to the description given 
hereinbelow must be put in place in the portion 21. 

In accordance with Figures 2 and 3, this 
intraurethral therapeutic device 1 comprises, in a 
general manner, two tubular elements 3 and 14 which are 
intended to be arranged in the xirethra 2 on either 
side, respectively, of the sphincter 15 and to be 
attached to one smother by a flexible and deformable 
connection means 16 consisting of a flexible and 
elastic sleeve which is intended to be held in the 
orifice of the sphincter 15. The flexible sleeve 16 is 
in continuity of flow with the tubular elements 3 and 
14. 

The upper txibular element 3, which is intended 
to be placed and to be held in the prostatic portion 21 
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of the urethra, supports and is covered by a medicinal 
sleeve 7 which is positioned along the length of, and 
around, said tubular element 3, Consequently, when this 
tubular element 3 is arranged in the prostatic portion 
21 of the urethra, the medicinal sleeve 7 comes into 
line with, and into direct contact with, the prostatic 
obstruction. This medicinal sleeve 1 comprises a 
therapeutic agent which is cytoreductive, specifically 
vis-a-vis the cells of the prostatic cell 
proliferation, essentially through simple, superficial 
cuid solid tissue contact with said cells. The sleeve 7 
is furthermore designed, especially as regards its 
support, to deliver this therapeutic agent in its outer 
surface portion; this surface delivery of the 
therapeutic agent can be obtained in all appropriate 
ways feuoiliar to the skilled expert, for example quasi - 
instantaneously, or preferaOaly slowly, in a delayed 
manner or gradually, by adapting the nature and/or the 
composit ion of the substrate of the medicinal sleeve, 
serving as it were as an excipient fQr_th e thera peutic 
age nt _ proper . 

The other, lower, tubular element 14 does not 
have a therapeutic sleeve, and consequently does not 
contribute to any therapeutic treatment of the urethra 
below the sphincter. 

The tubular elements 3 and 14, for example of 
cylindrical shape, are sufficiently flexible to conform 
to the urethra, in the implanted position, but are 
sufficiently rigid to maintain eui artificial channel 4 
in the urethra, ensuring the circulation of the urine. 

The therapeutic sleeve 7 is positioned, in 
relation to the upper tubular element 3 along its 
length, so that a so-called lower end is situated aibove 
the bottom end 3a of the upper txibular element 3, for 
example approximately 10 mm from this bottom end, and a 
so-called upper end is situated set back from, and 
below, the top end 3b of the upper tubular element 3 , 
for example at a distance of between 10 and 15 mm from 
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the eibovementioned top end. 

As is shown in Figures 2 and 3, the top end 3b 
of the upper tubular element 3 is blind, and is 
perforated 13 in order to ensure the passage of the 
5 urine from the bladder 20. 

The tubular elements 3 and 14 each comprise a 
core 6 in the form of a tube made of a biocompatible 
but non-biodegradable material, in particular a 
relatively smooth and soft material, for example a 
10 silicone rubber. 

The medicinal sleeve 7 covers the internal core 
6 of the upper tubular element 3 and is arranged on the 
outside of the latter. This sleeve 7 comprises a 
biologically compatible siibstrate incorporating the 
fpi 15 cytoreductive therapeutic agent. This substrate is 
expemdable and, if appropriate, radially compressible, 
so that in the dry state, and before implantation of 
the device, it adopts a gathered- in and compact, non- 
expanded configuration, and after implantation and 
20 activation, in the wet or moist state, it adopts an 
expanded configuration; these two configurations, 
namely non- expanded and expanded, respectively, are 
represented in Figures 2 and 4 and in Figures 3 auid 6, 
respectively. The substrate of the sleeve 7 is, for 
25 example, a hydrophilic material, which is expandable 
under the effect of the biological fluids present or 
circulating in the urethra. Examples of an expandable 
and hydrophilic s\ibstrate of this kind are the various 
cellulose materials already used in the medical sector. 
3 0 Similarly, but without cytoreductive 

therapeutic agent, the lower t\ibular element 14 
supports and is surroionded by sua outer sleeve 17 
covering the internal core 6 of said element 14, 
expandable and, if appropriate, radially compressible, 
35 and consisting, for example, of the same hydrophilic 
and expandable, and, if appropriate, biodegradable 
material as that used in the composition of the 
medicinal sleeve 7 . 
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The medicinal sleeve 7 is covered at the 
outset, that is to say before the implantation o£ the 
device, by a protective surface envelope 11 which can 
be broken down and/or biodegraded by tissue contact in 
situ with the obstructed portion of the urethral duct. 
More precisely, this envelope 11 is capable of 
retaining the medicinal sleeve 7 in the non- expanded 
state before the implantation of the device, and then 
of breaking down, leaving the sleeve 7 free to expand; 
it is this which is represented in Figures 2 and 4 and 
in Figures 3 and 6, respectively. Exactly in the same 
way, a protective surface envelope 11 which can be 
broken down can be used to contain and then to free the 
outer expandable sleeve 17 surrounding the lower 
tubular element 14 . 

As is shown in Figures 2 and 3, but also in 
Figure 25, a withdrawal or securing thread 12 is 
secured to the downstream end of the device, and more 
precisely to the bottom end of the lower t\abular 
element 14. The downstream end of the thread 12 can 
moreover be provided with a viewing indicator 50, for 
excunple a bead secured on the thread 12, as is shown in 
Figure 25. 

The medicinal sleeve 7 can incorporate, in 
addition to the cytoreductive agent, a bacteriostatic 
agent, and, if appropriate, all other agents necessary 
for a therapeutic or surgical intervention, for excunple 
an agent opaque vis-a-vis X-rays. The cytoreductive 
agent is chosen preferably, but not exclusively, from 
among the antimitotic agents, cytolytic agents, 
enzymes, hormones, antienzymes, and metal salts, for 
example silver ^Sjalts . 

The therapeutic device represented in Figures 8 
and 9 differs from that represented with reference to 
Figures 2 to 7 in that the sleeves 7 and 17 merge with 
the tubular elements 3 eind 14, respectively, and more 
precisely their core 6 as defined above. 

The medicinal sleeve 7 is obtained by direct 
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incorporation, at least at the surface, of the 
cytoreductive therapeutic agent in the material, for 
example the silicone rubber, of the core 6 of the 
tubular element 3, in a biologically active, elongate 
zone 5, materialized or not. 

The protective surface envelope 11 is retained, 
however, in order to prevent release of the 
cytoreductive agent in any part of the therapeutic 
device not in contact with the obstruction, for example 
protruding inside the bladder. 

The therapeutic device represented in Figures 
10 and 11 differs from that represented in Figures 2 to 
7 in that: 

- the substrate of the medicinal sleeve 1, in 
its radially non- expanded configuration, presents an 
outer surface inscribed within the remainder of the 
outer surface of the upper tubular element 3 ; and in 
the expanded position, represented in Figure 11, the 
outer surface of the medicinal sleeve 7 emerges from 
the outer surface of the same tubular elem en t 3 ; 

- the same configuration, non- expanded and then 
expanded, is used for the outer sleeve 17 of the lower 
tubular element 14 . 

The therapeutic device represented in Figures 
12 to 15 differs from that represented with reference 
to Figures 2 to 7 in that the medicinal sleeve 7 is 
limited to a cylindrical surface layer of the 
substrate, while the remainder of the latter 
constitutes an expcuidable connection sleeve 10 
interposed between the core 6 of the tubular element 3 
and the medicinal sleeve 7 proper. The lower tiibular 
element 14 remains unchanged. 

The therapeutic device represented in Figures 
16 and 17 differs from that represented with reference 
to Figures 12 to 15 only insofar as the expandable 
medicinal sleeve 7, and also the expandcUale connection 
sleeve 10, comprise a plurality of radial cha nn els 9 
running from the outside toward the inside of the 
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substrate, in such, a way as to permit and promote the 
passage of the bodily liquids or secretions, 
contributing to or increasing the expansion of the 
hydrophilic material. These radial channels are also 
provided in the protective surface envelope 11, both on 
the upper tubular element 3 and on the lower tubular 
element 14. 

The therapeutic device represented with 
reference to Figures 18 and 19 differs from that 
represented with reference to Figures 12 to 15 only 
insofar as it comprises a sheath 8 of a synthetic foam, 
which is both compressible and radially expandable, 
between the medicinal sleeve 7 proper and the core 6 of 
the upper tubular element 3 . With the exception of the 
medicinal sleeve 7 , the same arrangement is used for 
the outer sleeve 17 of the lower t\ibular element 14 . 

A therapeutic device 1 according to the present 
invention can be placed in the urethra 2 exactly in the 
same way as that described in document WO-A- 94/18907 , 
cuad in particular with the Insertion assemblies and 
systems described in that doctiment. These means or 
devices for non- traumatic insertion are withdrawn as 
soon as the therapeutic device according to the present 
invention has been inserted in the urethra. 

Starting with the urethra as represented 
dlagrammatlcally before ImploUitatlon in accordance with 
Figure 20, and with a therapeutic device according to 
the invention in accordance with Figures 2 to 7, the 
therapeutic treatment of the prostatic adenoma is 
effected in the following manner. 

After non- trauma tic insertion, the therapeutic 
device 1 is positioned relative to the sphincter 15 by 
means of simple traction on the securing thread 12. The 
correct positioning of the therapeutic device can be 
checked by ultrasound via the intrarectal route. This 
leads to the position represented In Figure 21. 

Upon contact with the natural secretions, the 
therapeutic device is activated, and the surface 



envelope 11 covering the medicinal sleeve 7 breaks up 
upon direct contact with, the urethra, so that the 
urethra and then the adenoma thus come into direct 
contact with the outer surface of said sleeve 7 . The 
same is true as regards the lower sleeve 17 . 

Consequently, the sleeves 7 and 17 expand 
simultaneously along their entire length in the area of 
the lower and upper ttibular elements 14 and 3 , 
respectively. This expansion of the sleeve 7 increases 
the contact surface between the latter and the 
prostatic urethra, and at the same time the pressure in 
the area of the adenoma behind the urethral mucosa. The 
expamsion of the sleeve 17 increases its cross section 
in the bulbar urethra and improves the longitudinal 
stability or self -staJDilizing of the therapeutic device 
according to the present invention. This therefore 
leads to the configuration of the device as represented 
in situ in Figure 22. 

The erosion of the urethra 2 cuad then of the 
adenoma gradually progresses along a substantially 
cylindrical surface front which is centered on the 
medicinal sleeve 1, while the mechauaical contact with 
the outer surface of the medicinal sleeve 7 allows the 
cytoreductive agent to exert its chemical effect on the 
surro\mding tissues. Once the erosion has progressed so 
far as to give a cavity whose cross section is 
sxabstantially equal to that of the sleeve 1, the 
contact between the cytoreductive agent and the tissues 
disappears and the therapeutic effect ceases. 

From this moment, the urine easily seeps 
between the sleeve 7 amd the tissues in order to 
impregnate the hydrophilic substrate, which may 
additionally be biodegradable, for example under the 
effect of a modification of the pH of the urine. The 
same degradation is observed in respect of the sleeve 
17. Consequently, the hydrophilic substrate breaks 
down, so as to give the configuration represented in 
Figure 23 . 



- 17 - 



' Fina lly^ the therapeutic device can be 
withdrawn a s" s oon^a s_i t is desired that the therapeutic 
effect cease, or when the latter has become non- 
existent on account of the absence of contact between 
the^tXsau es and th e medicinal sleeve 7 * The withdrawal 
of the device 1 is possible^BS^means—cff^simple traction 
on the securing thread 12 , so as to result in the 
totally treated urethra in accordance with Figure 24- 

If a device in accordance with Figures 8 cm.d 9 
is used, the expamsion phase is omitted. 

If a device in accordsmce with Figures 18 and 
19 is used, the phase of absorption of the sleeves 7 
and 17 is omitted. 

The use of a therapeutic device according to 
the invention affords a high degree of safety, both 
passive and active. 

With regard to passive safety, as far as the 
bladder 20 is concerned there is no direct contact 
between the medicinal sleeve 7 and the wall of the 
bladder. Supposing that a part of the sleeve 7 emerges 
into the bladder and bathes in the urine, in the 
absence of friction with the tissues the protective 
envelope 11 will not be broken down or degraded, which 
fact prevents the release of the cytoreductive agent; 
and, by depositing on this envelope, the salts 
contained in the urine form a supplementary protective 
layer. 

With regard to passive safety in the area of 
the sphincter, it will be noted, in accordance with the 
above description, that the latter is situated more 
tham. 10 mm from the medicinal sleeve 7. The segment 211 
inferior to the verumontanum is not intubated by the 
medicinal sleeve 7 and represents a safety barrier for 
the sphincter 15. The bulbar urethra is never in 
contact with the medicinal sleeve 7, except momentarily 
upon insertion of the device 1. The cytoreductive 
effect cannot pass deep into the prostate since, as has 
already been stated, it is a contact effect; the latter 
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is limited in terms of depth by the cross section o£ 
the medicinal sleeve 7, in its expanded configuration. 

With regard to active safety, the means for 
checking the correct positioning of the device 1 are: 

for the physician, at the moment of 
positioning or during a follow-up check, intrarectal 
cind suprapubic ultrasoiind, for example; later, the 
degree of ai>sorption can be evaluated by measuring the 
diameter of the medicinal sleeve by means of 
radiography; 

for the patient, the thread 12 and its 
indicator 50 emerging at the level of the meatus 18 
allow him to check, upon each miction, whether the 
device is in the correct position; its disappearance 
may cause him to fear an upward migration, demanding an 
Isomediate medical check, and its downward migration 
will lead to dysuria or leakage of urine, likewise 
demanding a medical check. 

All in all, the thread 12 has a triple role: 

positioning of the device just after 

insertion; 

- indication of the correct positioning of the 
device, throughout the period of treatment; 

- and means for withdrawing the device at the 
end of treatment. 

It will be possible to prevent any infection by 
means of incorporating a bacteriostatic agent in the 
medicinal sleeve 7 . 

A device according to the invention furthermore 
affords an optimal cost/efficacy ratio, for the 
following reasons. 

The treatment does not require any heavy 
external instrumentation, since the positioning can be 
performed without general anesthesia, using a simple 
auaesthetic contact gel in the urethra. And simple 
intrarectal ultrasoxind makes it possible to check that 
the therapeutic device is correctly positioned. 

The morbidity associated with the therapeutic 
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device is much lower than that associated with surgery 
and amounts to no more thaji perineal discomfort and 
transitory aggravation of the prostatism. However, the 
morbidity will at any rate be limited to the time 
necessary for the action of the therapeutic device, 
since the latter is in place on a temporary basis. 

In terms of efficacy, with a device according 
to the invention, a cavity of suitaJDle shape is 
created, for example cylindrical, inside the prostate, 
with a result approximating to that which can be 
obtained by surgery. 

In all, the invention succeeds in combining 
maximum efficacy (that of surgery) , with minimal 
morbidity (that of a medicament) , for a low cost (that 
of a prosthesis) • 

According to the present invention, the 
therapeutic device can have a single size, since a 
length of the upper tubular element of the order of 
70 mm allows the majority of prostatic obstructions to 
be treated. 

The medicinal sleeve can incorporate chemical 
compoiinds which are non- cytostatic, non- cytolytic, such 
as alpha-blockers, enzyme inhibitors, enzymes or 
hormones, with a view to reducing the exposure of the 
overall organism to these therapeutic agents and to 
reducing their morbidity, while at the same time 
maintaining a satisfactory efficacy. 

In accordance with Figures 26 euid 27 , the 
medicinal sleeve 7 and the internal core 6 are off- 
centered in relation to each other in such a way as to 
destroy the proliferating cells in preferential 
directions . 

A therapeutic device according to the invention 
also offers the following alternatives: 
<^ivoCL^^- the flexible connection sleeve 16 between the 
txibular elements 3 \and 14 can be openworked, in a 
manner distributed aBout its perimeter, especially by 
longitudinal slots or windows; 
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- the tubular elements 3 and 14 £onn together 
with the sleeve 16, in its flow configuration, a 
conduit which has an internal cross section which is 
substantially constant along the longitudinal direction 
of the device; 

- the wall of each tubular element 3 and 14 , 
and in particular its core 6, comprises a tubular 
reinforcement frame, in particular a metal or non-metal 
coil, which is for example embedded in the material of 
each element. 



